Abstract Four new cycloartane glycosides, 3-O-b-D-xylopyranosyl-(
Introduction
The plant Thalictrum fortunei S. Moore (Ranunculaceae) is mainly distributed throughout southeastern China. The aerial part of this plant has been used in traditional Chinese medicine for the treatment of ophthalmia, dysentery and jaundice [1, 2] . In our previous study, several new cycloartane glycosides were isolated from this plant [3] [4] [5] . Further investigation on the aerial parts of the plant has led to the isolation of four new saponins (1) (2) (3) (4) (Fig. 1) , whose structures were determined with the aid of NMR, HR-ESI-MS and acid hydrolysis. Herein, we report the isolation and structural elucidation of these new compounds.
Results and discussion
Compound 1 was obtained as a white powder. Positive results from both Liebermann-Burchard and Molisch reactions indicated that 1 was a saponin. The molecular formula of 1 was C 55 H 90 O 22 as determined from the quasimolecular ion [M-H] -at m/z 1101.5763 (calcd for C 55 H 89 O 22 : 1101.5846) in its HR-ESI mass spectrum. Acid hydrolysis of 1 afforded D-glucose, D-xylose and D-fucose, which were determined by gas chromatography analysis. The 1 H NMR spectrum of 1 exhibited two doublet signals at d 0.21 and 0.48 (each 1H, d, J = 3.8 Hz), which are characteristic for a cyclopropane moiety [6] . In addition, the signals for six tertiary methyls at d 0.85, 1.00, 1.03, 1.28, 1.92 and 1.99 (each 3H, s), two secondary methyls at (Fig. 2) , all the 1 H and 13 C NMR signals of 1 were assigned as shown in Tables 1 and 2 
Compound 3 
Experimental

General experimental procedures
Melting points were determined on an X-4 apparatus (Ningbo Hinotek Technology Ltd., Ningbo, China) and are uncorrected. Optical rotations were obtained using a PerkinElmer 241 polarimeter (Perkin-Elmer Ltd., Norwalk, USA). IR spectra were measured on a Nicolet Impact 410 FT-IR instrument (Nicolet Instrument Ltd., Madison, USA). UV spectra were recorded on a Shimadzu UV-2501 spectrophotometer (Shimadzu Ltd., Kyoto, Japan). The 1 H and 13 C NMR spectra were obtained on a Bruker AV500 Avance spectrometer ( 1 H, 500 MHz; 13 C, 125 MHz; Bruker Ltd., Karlsruhe, Germany) and chemical shifts are given in d (ppm) with TMS as a reference. HR-ESI-MS data were obtained on an Applied Biosystems Mariner 5140 spectrometer (Life Technologies Ltd., New York, USA). Column chromatography (CC) was performed on silica gel (Qingdao Marine Chemical Ltd., Qingdao, China) and ODS (Merck Ltd., Darmstadt, Germany). Thin-layer chromatography was performed on precoated silica gel GF 254 plates (Qingdao Marine Chemical Ltd., Qingdao, China). Preparative HPLC was carried out using a Zobax XDB-18 column (10 mm i.d. 9 15 cm, Agilent Technologies Ltd., Wilmington DE, USA). GC experiments were carried out on an HP-1 TCD 1 H NMR data of the saccharide residues, see Table 2; 13 C NMR data, see Table 1 . Table 2; 13 C NMR data, see Table 1 . 1 H NMR data of the saccharide residues, see Table 2; 13 C NMR data, see Table 1 . 1 H NMR data of the saccharide residues, see Table 2; 13 C NMR data, see Table 1 .
Acid hydrolysis
The solution of each compound (1-4, each 5 mg) in 30 mL of 1 M HCl (MeOH/H 2 O, 1:1, v/v) was heated under reflux for 3 h. After removal of the solvent, the residue was partitioned between CHCl 3 and H 2 O. The aqueous layer was neutralized with Dowex (HCO 3 -) and filtered. The filtrate was concentrated to 2 mL and then treated with
